Novel heat pulse extension-PCR-based method for detection of large CTG-repeat expansions in myotonic dystrophy type 1.
Myotonic dystrophy type 1 (DM1) is an autosomal-dominant disease caused by an expansion of CTG repeats in the 3' untranslated region of the Dystrophia Myotonica Protein Kinase (DMPK) gene. Detection and accurate sizing of the CTG-repeat expansions is clinically important, because the number of CTG repeats correlates with the disease severity. Because difficulties in PCR amplification over large expansions, molecular diagnosis of DM1 is still primarily based on Southern blotting, which is technically demanding and time consuming and requires large amounts of genomic DNA samples. We have recently discovered that the use of multiple heat pulses during Heat Pulse Extension PCR (HPE-PCR) enables efficient amplification over repetitive and GC-rich sequences. Based on this principle, we have developed an assay for efficient amplification of large CTG-repeat expansions seen in DM1 patients. The HPE-PCR method was able to amplify different DMPK1 repeat expansions of up to 1750 CTG repeats in 78 clinical samples with a varying degree of tissue heterogeneity, even in the presence of the short wild-type allele. The CTG-repeat lengths and fragmentation patterns obtained with HPE-PCR were fully concordant with the original diagnostic Southern blotting results. This novel technique provides a PCR-based platform for molecular diagnosis of DM1, and it has been adopted for routine diagnostic use.